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negatively charged, for otherwise the law of absorption for beta rays
would be very different from that observed. The working out of the
absorption of beta rays is going to be rather difficult on account of the
impossibility of getting an integral equation when one takes account of
radiation of energy. I have thought a good deal about the possibility
of accounting for X and gamma rays, but have made no definite progress.
Did I tell you that Hahn finds that the penetrating beta rays from a
simple product are not homogeneous, while the slower ones are? I
think I can offer an explanation of that on my theory. I can see that the
working out of a complete theory of the alpha and beta rays is going to
be rather a large job; but the outlook certainly is very promising. The
experimental proof of the various theoretical points will take a con-
si^erable time to. clear up; it will mean a number of special investigations
under rather difficult conditions.
Work goes on much as usual. The experiments of several people on
recoil phenomena give rather unexpected results, and it appears doubtful
whether the simple theory of the balance of momentum holds in all
cases. Progress is rather slow on account of the smallness of the effects.
I have sent in Gray's paper to the Royal Society. It is very interesting.
In an earlier letter to Bragg there is a clear prediction in mathe-
matical form of what must happen if Rutherford's nuclear theory is
correct. This has been precisely verified.
9 Feb. 1911. Your conclusions are quite right re scattering from thin
plates. I have worked all that out and find the amount returned should
be proportional to thickness for small thicknesses, and varies as NA
where N is the number of atoms per unit volume and A the atomic
weight, supposing the charge at the centre is proportional to the atomic
weight. This is in agreement with Schmidt's scattering coefficient, as it
should be.
I have looked into Crowther's scattering paper carefully and the more
I examine it the more I marvel at the way he made it fit (or thought he
made it fit) J. J.'s theory. As a matter of fact, I find I can explain the
first part of his curve of scattering with thickness, in large scattering
alone. I believe it is only the use of imagination, and failure to grasp
where the theory was inapplicable, that led him to give numbers showing
such ai. apparent agreement.
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